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Abstract
Background: Chronic kidney disease represents a serious health problem which can

lead to progressive loss of kidney function and eventually to end-stage renal disease. In

many studies high sensitivity C-reactive protein (hsCRP) has been found as a sensitive

marker of low-grade systemic inflammation. Recent studies suggest that patients with

CKD suffer from inflammation which deteriorates progressively with increasing levels of

renal failure. Objective: To evaluate the association of high sensitivity C-reactive protein

with CKD in type 2 diabetes mellitus patients.

Methods: A cross sectional study consists of total 153 study subjects were selected from

the outpatient department of BIRDEM general hospital.Study subjects were divided into 3

groups, Group-I type 2 DM patients, group-II type 2 DM patients with CKD stage 1-3, group-

III type 2 DM patients with CKD stage-4. Patients with CKD Stage 5 were not included in this

study. Data was collected directly in the corridor just outside the medical outpatient

department. CKD Stage 5 patients were typically not present in the outpatient department,

as their treatment usually occurred in the dialysis unit.

Results: The mean± SD level of serum hsCRP in group-I, group-II and group-III were

4.44±11.08, 9.89±10.20 and 12.27±12.70 respectively. The results were significantly higher

in group-III which is highly significant (P<0.001). The study also revealed that, higher

hsCRP was significantly associated with increasing the stage of CKD. There was significant

positive correlation of hsCRP with Serum Creatinine and significant negative correlation

with eGFR.

Conclusions: The present study has concluded that there is significant positive correlation

of hsCRP with Serum Creatinine and significant negative correlation of eGFR with CKD in

type 2 DM patients. The study also revealed that, higher hsCRP was significantly associated

with increasing the stage of CKD.
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Introduction

Chronic kidney disease is a worldwide public health

problem with an increasing incidence and prevalence

with poor outcomes and high expenditures1. Chronic

kidney disease is defined as decline in kidney function,

an estimated glomerular filtration rate (eGFR) of less

than 60 mL/min/1.73m2, or indicators of kidney

damage, such as albuminuria or hematuria, or

abnormalities found through imaging or laboratory

testing that have persisted for at least three months.
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57CKD is classified into 5 stages based on estimated

GFR (eGFR). Stage 1 refers to eGFR ≥ 90 ml/min/

1.73m² along with demonstrable kidney damage such

as persistence proteinuria, abnormal blood and urine

chemistry etc. Next stage 2,3 & 4 corresponds to

eGFR of 60-89 ml/min/1.73m², 30-59 ml/min/1.73m²

and 15-29 ml/min/1.73m² respectively. CKD Stage 5

is defined as eGFR <15 ml/min/1.73m² which is also

known as ESDR (End stage of renal disease). Chronic

kidney disease commonly occurs in adult population

especially in people with diabetes that progresses

over time without a cure and has a high rate of

morbidity and mortality 2,3. Diabetic kidney disease

is the most frequent long-term complications affecting-

40% of type 2 diabetic patients and is the leading

cause of chronic kidney disease and end-stage renal

disease 4,5. Among different inflammatory marker high

sensitivity C-reactive protein (hsCRP) is considered

as a prime inflammatory marker for CKD in diabetic

patients 6. It is primarily produced and released by

liver cells and regulated by IL-6 and TNF-alpha. High

sensitivity C-reactive protein is assessed by highly

sensitive assay. It is an acute phase protein and

sensitive and systemic marker of inflammation7,8.

CRP is involved in the identification and elimination of

foreign substances and damaged cells by binding to

phosphocholine, phospholipids, histone, chromatin,

and fibronectin receptor. It can trigger the classic

complement pathway, as well as it can also activate

phagocytes through Fc receptors to facilitate the rapid

elimination of cellular debris and damaged or apoptotic

cells, as well as foreign pathogens. In some cases, it

can also cause tissue damage by activating the

complement system and therefore inflammatory

cytokines. It plays a role in innate immunity as an

early defense system against infections9,10. In CKD

with type2 DM patient’s common pathological

characteristics such as inflammation and fibrosis that

ultimately lead to decline renal function. Increase level

of CRP promote the infiltration of inflammatory cells

and the release of cytokines, chemokines, and TGF-

â1 from the diseased kidney which lead to progressive

renal inflammation and fibrosis 11,12. High sensitivity

C reactive protein is activated by the nuclear factor-

kappa b (NF-kb) signaling pathway in CKD which

controls numerous pro-inflammatory cytokine13,14.

Chronic inflammation and mitochondrial dysfunction

are increasingly recognized as contributing to kidney

fibrosis and ESKD 15. Since, inflammation seems to

play a significant role in development of CKD in type

2 DM patients. So, in this study hsCRP (an

inflammatory marker) were evaluated in CKD in type

2 diabetes mellitus patients. The aim was to find out

the association of hsCRP with CKD in type 2 DM

patients. The outcome of this study suggests that

elevated level of hsCRP can be used as a predictive

factor of progression of CKD and management

guideline in clinical aspects.

Methods

This study was a hospital based cross sectional study

conducted at the department of Biochemistry of

BIRDEM academy from January 2023 to December

2023. In this study total 153 subjects were selected

according to selection criteria from the outpatient

department of BIRDEM general hospital. Study

subjects weredivided into 3 groups, group- I type 2

DM patients, group-II type 2 DM patients with CKD

stage-1-3, group-III type 2 DM patients with CKD stage-

4. Patients with CKD Stage 5 were not included in

this study. Data was collected directly in the corridor

just outside the medical outpatient department. CKD

Stage 5 patients were typically not present in the

outpatient department, as their treatment usually

occurred in the dialysis unit. A structured questionnaire

was filled up for each patient to collect data after taking

verbal and informed written consent. For the selection

of patient’s biochemical parameters FBS, HbA1c,

Serum Creatinine and eGFR were measured and study

parameters GGT and hsCRP were measured and

included in the questionnaire. Collected data were

checked, processed, edited and analyzed with the

help of SPSS29.

Biochemical analysis: Biochemical measurements of

FBS, HbA1C, hsCRP & Serum Creatinine were carried

out at the Clinical Biochemistry Department in General

Laboratory, BIRDEM General Hospital. Tests were

done immediately after blood collection. If delayed,

then preserved at 2-8o celcius.

Results

This cross-sectional study was conducted in the

Biochemistry Department of BIRDEM Academy. The

total sample size was 153, divided into 3 groups 51 in

each. Group-I type 2 DM patients, group-II type2 DM

with CKD stage 1-3 and group-III type2 DM patients

with CKD stage 4. Properly fill up the research

questionnaire, blood sample were collected from each

study subject and FBS, HbA1c, hsCRP, Serum

Creatinine and eGFR were estimated. Statistical
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58analysis was performed by using the SPSS version

29. The mean±SD and frequency (%) were calculated
and the parameters were analyzed by ANOVA test,
Chi-square test, Regression analysis test and
Pearson’s correlation test. The findings are presented
in the subsequent pages.

According to table-I, mean age of the patients in group
I, II and III were 42.80±8.21, 43.73±8.21 and 45.39±8.88
years respectively.

According to table II, male patients were more in group
I (55%), group II (53%) and group III (53%).

According to table III, hsCRP level in group I, II, III was
4.41±11.08, 9.89±10.20 and 12.27±12.70 mg/L
respectively. Comparison of biochemical parameters
of study population which was highly significant across
the groups.

Table IV Shows significant positive association of
hsCRP with eGFR and Serum Creatinine between the
groups which reveals that progression of disease.

According to figure 1 and 2, there is significant positive
association of hsCRP with eGFR and Serum
Creatinine between the groups which reveals that
progression of disease

Table-I

Age distribution of study subjects (n=153)

variable Group-I, n-51 Group-II, n-51 Group-III, n-51 p-value

mean±SD mean±SD mean±SD

Age(years) 42.80±8.21 43.73±8.21 45.39±8.88 0.3

Values are expressed as mean± SD, P-value is obtained by ANOVA test.

P-value not significant (p≤0.05 significant)

Table-II

Gender distribution of study population (N=153)

Variable Group-I, n=51  Group-II, n=51   Group-III, n=51 p-value

Gender Frequency percentage Frequency percentage Frequency percentage

Female 23 45% 24 47 24 47 0.9

Male 28 55% 27 53 22 53

Values are expressed as frequency (%), P-value is obtained by Chi-square test.
p-value not significant (p≤0.05 significant)

Table-III

Comparison of biochemical Parameters of Study Population (N=153)

Parameter with unit Group-I, n=51 Group-II, n=51 Group-III, n=51 p-value

mean± SD mean± SD mean± SD

hsCRP (mg/L) 4.41±11.08 9.89±10.20 12.27±12.70 <0.001***

Values are expressed as mean± SD, P-value is obtained by ANONA test
***P<0.001(highly significant)

Table-IV

Association of hsCRP with eGFR and Serum Creatinine between the study population

Group variable beta p-value 95%nconfidence interval

Group II-Group-I eGFR 1.76 <0.001*** 2.44

Serum Creatinine 0.18 <0.01** 0.70

Group III-Group-I eGFR 3.18 <0.001*** 5.97

Serum Creatinine 0.88 <0.05* 1.37

Analysis was done by multiple logistic regression.
Dependent variable hsCRP
Beta for standardized regression coefficient
*P d”0.05 (significant)
**p<0.01 (moderately significant)
***P<0.001(highly significant)
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Discussion

Chronic kidney disease (CKD) is a major public health

issue globally and the leading cause of death and

disability. Day by day it is increasing progressively.

Recent studies suggest that patients with CKD patients

suffer from inflammation, which deteriorate progressively

with increasing levels of renal failure 6. Hence

understanding the factors influencing inflammation is

crucial. The present study aimed to investigate the

association of high-sensitivity C-reactive protein with

CKD in type2 DM patients. In present study association

of hsCRP levels with CKD in T2DM patients was shown.

A cross sectional study was conducted at the

department of Biochemistry of BIRDEM academy from

January 2023 to December 2023. In this study total

153 subjects were selected according to selection

criteria from the outpatient department of BIRDEM

general hospital. Study subjects were divided into 3

groups 51 in each.  Group- I type 2 DM patients, group-

II type 2 DM patients with CKD stage 1-3 and group-III

type 2 DM patients with CKD stage-4.  This study found

that the mean± SD level of hsCRP were significantly

higher in group-III than group-II and in group-II than in

group-I (p<0.001).The present study found significant

positive association of hsCRP levels with Serum

Creatinine (r = 0.19, p < 0.05) and a significant negative

association of hsCRP with eGFR (r = -0.18, p < 0.05),

indicating that higher levels of this inflammatory marker

are associated with poor kidney function. Previous study

done by Tutucu et al. detected that elevated hsCRP

had significant negative association with eGFR in type

2 DM patients with CKD but shows the significant

positive association with S. Creatinine 16. This is

consistent with previous research suggesting that

systemic inflammation plays a crucial role in the

development and progression of chronic kidney disease

in diabetic patients 13,17. Another study done by

Kalantar-Zadehet al. and Li et al., showed that increase

level of CRP promotes the infiltration of inflammatory

cells and the release of cytokines, chemokines, and

TGF-â1 from the diseased kidney which lead to

progressive renal inflammation and fibrosis 3,12.

Therefore, the significant positive association of hsCRP

with Serum Creatinine and eGFR as ultimately

contributing to the progression of CKD in type 2DM

patients. So, much attention should be paid to the

increasing level of hsCRP for assessing the development

and progression of CKD in type 2DM patients.

Conclusion

In conclusion, the present study showed a strong
association of high sensitivity C-reactive protein with
CKD in type 2 diabetes mellitus patients. The current

study demonstrated that higher level of Serum
Creatinine and lower level of eGFR and significantly
associated with elevation of hsCRP. These results
implied a significant relation between inflammation and

kidney function in people with chronic kidney disease
associated with established diabetes mellitus. hsCRP
was significantly higher in CKD patients with type2
DM patients than without CKD. These parameters also

significantly differed in stage-4 CKD than stage 1-3
CKD patients. By advancing our understanding of the
relationship between inflammation and kidney function,
we can potentially improve clinical outcomes and

enhance the quality of life of chronic kidney disease
with type2 DM patients. This study can help clinicians

Figure 1: The scatter diagram shows the correlation

of eGFR and hsCRP between the study population

(p=0.027, r=-0.18)

Figure 2: The scatter diagram shows the correlation

of Serum Creatinine   and hsCRP between the study

population (p=0.02, r=0.19)
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60for the optimal management of CKD patients with type
2 DM. This will initiate early treatment as well as to
avoid complications.
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